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NEW BOOKS. 

Lehrbuch der Experimentalphysik. By A. WUELLNER. Fifth edi
tion. Vol. 3, Electricity and Magnetism, pp. xvi+1414. Leipzig, 
B. G. Teubner, 1897. 

It is both interesting and instructive to compare the new edition of 
Wuellner's Handbook of Physics with the earlier editions of that stand
ard treatise. Electricity and Magnetism, which occupied the fourth vol
ume of all the early editions, has been promoted as it were to the third 
volume of the edition of 1897, and the volume has grown in bulk, with 
the growth of the science, from a thousand pages in the edition of 1875, 
to over fourteen hundred pages. The general form and make-up of the 
book is but little changed. He who is familiar with the older editions 
has no difficulty in finding his way through the new one. He notes 
with approval or disapproval, according to his point of view, the adop
tion of the new German spelling and the introduction here and there of 
new matter; but upon the whole the appearance of the book is an en
tirely familiar one. We note with regret that the excellent custom of 
writing all the digits beyond the decimal point in a numerical quantity, 
such as 3.1416, in smaller type has been abandoned. 

The arrangement of Wuellner's volume on Electricity and Magnetism 
is, as well known, an unusual one. Magnetism occupies the first chapter 
and this is followed, not by current electricity which would seem the 
logical arrangement in a treatise which attacks the subject from the mag
netic point of view, but by frictional electricity. This arrangement of 
material has been followed in the new as it has in all the earlier editions. 
In comparing the new volume with the third edition (1875) one notices 
the insertion of an introductory chapter on the potential function and 
potential. This topic, in the older editions, was treated after the com
pletion of magnetism. The treatment has been generalized and the no
tation changed, and it has been extended to about double its former 
length, namely to forty-two pages instead of twenty-one pages of the 
text. 

Chapter 1, which deals with magnetism, opens in the same way as in the 
edition of 1875. Poisson's theory, however, is treated more briefly. 
The section on Gauss' method for the determination of the period of 
vibration of a magnet, is identical with that of 1875. There is no sug
gestion of the use of the chronograph, although in moderate determina-
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tions this instrument is frequently employed. The same numerical ex
ample is used to illustrate the method as in the earlier editions, but the 
results are given in c.g.s. units. As though afraid that this moderniza
tion of the classical results of Gauss might put him out of touch with 
some of his old-fashioned readers, the author proceeds to derive the 
value of g from the length of the second pendulum in Goettingen and 
straightway converts the value of the moment of the magnet into what 
he terms the ordinary units of mechanics; and yet the c.g.s. system 
yields us values which are precise multiples of those obtained by the 
great pioneer in the use of absolute measures—Gauss. 

The subsequent chapters of the work have been more completely re
vised than the chapter of Magnetism and more entirely new matter has 
been introduced. We find under Frictional Electricity, for example, a 
discussion of the discharge of zinc plates by light, in which the re
searches of Hallwachs and Righi are briefly described ; there are like
wise new articles on the electric behavior of parallel conducting surfaces; 
on electric images; on the determination of the dielectric constant, 
which is treated in a full and very excellent manner ; on Maxwell's 
theory of dielectrics; on absolute measurements of the potential of dis
charge, etc. The changes which time has brought about in the domain 
of electricity has compelled certain omissions, such as that of the article 
on the velocity of propagation of electricity and of occasional state
ments which are no longer warranted. It is interesting to note the 
omission, for example, of the statement contained on page 158 of the 
edition of 1875 to the effect that determinations of electric quantity in 
absolute measure are necessary only in the most exceptional cases, and 
that up to the time of the writing of that edition they had indeed only 
been used in a single important instance, namely by Kohlrausch and 
Weber jn their electrodynamical investigations. 

It is impossible within the limits of this notice to give even a bare 
list of the new subjects which have been introduced into this edition. 
There are excellent accounts of Nernst's theory of the electromotive 
forces in electrolytes, and of the various investigations which have been 
made upon the Hall-effect. The sections upon the magnetism of iron 
have been extended so as to include hysteresis and there are many other 
important additions to the volume. 

In spite of this new material which has increased the bulk of the vol
ume by nearly half, and in spite of the hundreds of references to the 
newer work which the book contains, the new edition of Wuellner can
not be said to be a modern treatise in the sense in which Winkelmann's 
Handbuch, for example, is modern. The things upon which stress is laid 
and to which the reader's attention is almost exclusively directed are the 
classical works of the masters of the first half of the century. The elec-
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tricity and magnetism which Wuellner's volume represents is the science 
of Faraday, of Gauss and Weber, of Coulomb, and of Ampere, and 
their contemporaries. Nor is this characteristic to be regretted. Of the 
writing of new books on electricity there is no end, and in the attempt 
to describe all that is new and important in this growing science there is 
a tendency to forget the extraordinary labors of the older investigators. 

When we open Wuellner to read about the voltaic cell it is the batteries 
of Daniel, of Grove, and of Bunsen which are given the first place and 
the most complete description. The Clark cell, in spite of the enor
mous amount of labor which has been done upon it and its consequent 
preeminence as a standard of electromotive force, is treated in the most 
cursory manner. If we open to the section of galvanometers we find 
the instruments of Helmholtz and of Gaugain given the chief place, 
while Wiedemann's galvanometer of thirty years ago may he said to rep
resent the most advanced type of sensitive instruments. In spite of 
these characteristics, which stamp Wuellner's treatise as belonging to the 
old school, the work is one so admirably planned and carried out that it 
will long hold its place among the standard treatises. The preservation, 
almost untouched of its original form, will make the work in its new 
edition all the more welcome to those who were brought up upon Wuell
ner and who know the earlier editions from cover to cover. The refer
ences to the newer literature, together with the very clear handling of 
such new material as has been added, give to the new edition a value 
fully equal in its day to that which any of the earlier editions possessed 
in theirs. 

E. L. NICHOLS. 

Principles of Alternating Current Working. A L F R E D HAY, B. S C . 
Biggs & Co., Fleet Street, London, E. C. 

The work is an elementary treatment of the subject of alternating cur
rents and alternating current machinery, designed for readers whose 
mathematical knowledge is limited to algebra and trigonometry. 

After some preliminary mathematical definitions, and an exposition of 
the properties of harmonic motion and curves, and vector quantities, the 
author takes up in the following eight chapters the general subject of al
ternating current flow in inductive circuits, and discusses in detail self 
induction and allied quantities, harmonic analysis as applied to alter
nating currents, determination of electro-motive force and current 
waves, the measurement of alternating currents, electro-motive forces, 
and power. 

In Chapters XI. and XII. is taken up the subject of capacity and its 
effect on alternating current flow when used with resistance and with self 
induction. Then follows a treatment of mutual induction and a discus-
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sion of the coreless transformer according to Maxwell's method (simpli
fied). The remainder of the book is devoted to the simple theory of 
alternating current machinery, including parallel running of alternators, 
synchronous motors, polyphase generators and induction motors, and the 
measurement of power in polyphase circuits. 

At the end of each chapter are remarks directing the attention of the 
reader to approximations that are often made in the text of the chapter 
for simplicity, and referring him to various sources for a fuller knowledge 
of the subject. In addition are numerous well-chosen problems that 
would serve admirably to fix ideas. 

It is to be regretted that the author has not adopted the simple appli
cable word "vir tual" for the square root of mean square values of cur
rent and electro-motive force instead of the long expression " root mean 
square.' ' An important omission seems to be an absence of any reference 
to the rotary converter—a machine that has so largely come into use at 
the receiving end of transmission systems. Again, the author fails to 
bring out the importance of the static transformer and the uses to which 
it is put. 

On the other hand, many subjects that are ordinarily discussed in the 
language of calculus are made remarkably clear by the simple use of 
algebra, and more or less originality seems to exist in his treatment of 
many subjects. On the whole the book is very well adapted to the class 
of readers for which it was written. 

R. W. QUICK. 
GEORGIA SCHOOL OF TECHNOLOGY, ATLANTA, GA. 

The Elements of Electric Lighting. Ninth edition. By P H I L I P 
ATKINSON, pp. v i+279 . New York, D. Van Nostrand Company. 
1897. 

Although it has passed through many editions, this latest edition is not 
materially different from the earlier editions of ten years ago. The ar
rangement of the book is unchanged, the chapters being identical with 
the exception that chapters III. and IV. have their relative positions in
terchanged. The illustrations in the main are those familiar ones which 
for a decade have been looked upon as standard in works of this class. 
Certain changes have been made in the book to include something of 
recent progress. On comparing it, however, with the fifth edition 
(1889) we notice an exact identity in a large number of the pages 
throughout the book and minor changes and additions which increases its 
volume by but twenty pages. The simplicity of style and lack of depth 
in treatment give popularity to the book, and this latest edition will be 
perused by many readers who, having no acquaintance with the subject, 
wish its general and not too technical exposition. 

B. 
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Examples in Electrical Engineering. By SAMUEL JOYCE. 8VO. 

pp. 240. New York, Longmans, Green & Company, 1896. 

This book contains well selected exercises in electrical engineering, 
including problems pertaining to direct currents, the magnetic circuit 
and alternating currents. The portions of the book which the reviewer 
has examined have shown great care and accuracy in preparation, a ju
diciousness in selection and a directness and clearness in presentation. 
In addition to the many carefully worked out examples throughout the 
book over 150 examples are appended with answers, but without solu
tion. Various tables and constants conclude the book, together with 
eleven pages of tabular data for the cyclic changes of magnetic induction 
and magnetizing force, together with permeability and hysteresis loss for 
different maximum values for the usual grades of iron. 

F. BEDELL.. 

The Potentiometer and its Adjuncts. By W . CLARK F I S H E R , pp. 

x+194 . London, the Electrician Company. 

This book deals chiefly with the Crompton potentiometer. The book 
has been made especially valuable for one employing this particular in
strument ; and yet this specific treatment has not materially subtracted 
from the general value of the book. The work has been expanded from 
articles contributed by Mr. Fisher to the technical press, but contains 
some added material. The book is a useful one, treating thoroughly, as 
it does, its particular subject and containing such allied material as will 
add to the usefulness of the book. As examples, we may refer to the 
chapters on "Standards of E. M.F. 7" " Resistance Alloys," and "Pla t i 
num Thermometer." 

F. B. 


